The proposal presented here is a research project integrated into the framework of the R+D+i EDU 2012-34000, which plans to carry out an assessment of the development of key competences in students and teachers who belong to Secondary Education, and to implement formative programs for the development of key competences based on the use of ICT.
INTRODUCTION
As a consequence of the generalization of Information and Communication Technologies (ICT) has occurred an informational ecosystem [19] , where the individual is constantly exposed to an information overload [49] . This process of informative abundance or "information explosion" [12] is considered by some authors as an illness [7, 26, 32, 46, 48, 51] , using terms such as "information fatigue syndrome", infoglut or infobesity. Due to this informational phenomenon, it is necessary to acquire information literacy to give answer to these problems.
CRUE-REBIUN [15] defines the term information literacy "as the acquisition on behalf of the student of the following skills: the student searches the information he needs; he analyzes the information and selects it efficiently; the student organizes the information suitably; the student uses and communicates the information effectively in an ethical and legal way with the intention of constructing knowledge".
Another possible definition of information literacy is provided by the American Association of Schools Librarians [38] and the Association of College & Research Libraries [4] , which define it as "a set of abilities requiring the individuals to recognize when the information is needed and the ability to identify, locate, evaluate, organize, communicate and use the information efficiently".
Inside the educative framework, the Organic Law on Education (LOE) [28] , as part of its prescriptive curriculum, establishes 8 key competences: language competence, mathematical competence, competence of knowledge and interaction with the physic world , digital competence, social and civic competence, culture and art competence, competence learning to learn and competence of autonomy and personal initiative.
These competences are within the European Framework of Key Competences performed by the European Parliament and the European Council [18] , where it is set a reference framework with the intention of facilitating and encouraging an educative system based on the skills training.
Despite the curricular change produced by the approval and publication of the Organic Law on the Improvement of the Quality of Education (LOMCE) [29] , there are not changes with respect to the model based on competences, which will be structured by the 3 main components: know, know-how, know-be [17, 30] . On the other hand, a report [20] has recently been published from the European Commission with the main descriptors of digital competence, which includes the information area as a priority. This topic has been worked not only from Europe, but also other international institutions are re-specifying the digital competence descriptors. At the same way, the Ministry of Education, Culture and Sport in Spain is also researching about this topic and it published a Guide about key competences [31] for the training in schools.
Regarding scientific researches about the design and implementation of instruments for the assessment about the level obtained in information literacy, appear a lot of studies [6, 22, 23, 27, 39, 45] , although it is not the best way. They are researches which have been elaborated and applied in a scale type "ad hoc" without previous validation or validated scales but from the autoperception of the own competence [36, 42] .
Although the information literacy is causing a strong impact in the scientific literature [37, 40, 41, 43, 50] , at the national level, beyond the definition and the transmission of the own information literacy [15, 16] , there are not projects to design an assessment instrument of the real information literacy.
As well, most of researches are focused on the university field, although there are some of them which are focused on the information literacy in Elementary Education but paying attention to specific dimensions [21, 24, 35] . The lack of researches focused on Elementary Education together with the development of the students' autonomy in the search, assessment, process and communication of the information [10] , as well as their cognitive level [33, 34] In short, this project wants to carry out an initial selection of the key standards of information literacy based on international standards and adapted to the Spanish curriculum for students at the second cycle of Compulsory Secondary Education, with the aim of designing and validating an instrument to assess their current level in information literacy.
AIMS
The main aims of this research are to design and to validate an assessment instrument of information literacy in Secondary Education. The specific aims are the following:
Designing a table of specifications with the dimensions, sub-dimensions and performance standards of information literacy from the review, unification and selection of standards from different handbooks.
Doing an initial selection of the standards from the comparison between the table of specifications and the Spanish curriculum contents.
Selecting the key standards from the relative importance that they have in the curriculum, its importance during the start-up process and the importance assigned by experts on assessment.
METHOD 3.1 Design
It is used a design of type non-experimental from studies of type descriptive-correlational with a methodology ex-post-facto.
Sample
For the development of the 3 rd phase (look up the process), 14 experts in information literacy who belong to different branches of knowledge (social sciences, computing, IT, documentation, library science, etc.) constitute the sample.
The sample selection is made through the authors' analysis of national or international scientific journals related to the information literacy (digital competence, information management...) and to the search of experts integrated into national or international committees about information literacy.
Variables and instruments
The instrument used to collect the data in this research (showed at figure 2) is a questionnaire carried out with Google Drive (specifically via Google Forms). For it, the first step is to design the instrument, whose variables are the 42 initial standards, selected from the review of handbooks and adapted to the level of Secondary Education in Spain, Likert-type (1 to 10) with the aim of evaluating the relevance of the information literacy standards for the Secondary Education students. 
Procedure
The process selection of the key standards to design and validate an assessment instrument of information literacy at Secondary Education has some phases: [31] . This guide allows seeing the relation between the aims and the content of the curriculum within the Secondary Education subjects.
So the curriculum is reviewed with the aim of knowing what the criteria of Spanish State about the information literacy in Secondary Education are, collected in Organic Law of Education (LOE). Through this process it is obtained a first score about the importance of each standard depending on the specific weighting that each of them has in the curriculum [28] .
Phase 3: When the previous phases have been done, the next step is to create a flowchart in order to represent the main nodes (learning results in each phase with the development of the information literacy) and their relation. Moreover, it also allows the observation between the relations and the dimensions.
In this way, it is reviewed and later, the valid standards for the research are selected and sent to a corresponding node in order to obtain a flowchart. Through this process, it is obtained a second score about the importance of each learning result. The learning result is scored: 1 point if the node sent a link and 2 points if the node received a link.
Phase 4:
Once finished the whole process, the last phase is to do a valuation of the standards by experts on that topic.
There are experts on Education Science, Librarianship & Information Management, Psychology, IT... who value the standards chosen. Therefore, the third score will be the average obtained by each standard.
Through this way, the experts value from 1 to 9 the importance of each of the standards (42) , which are related to the information literacy in Secondary Education.
Phase 5:
It performs the calculation of percentiles by standardized scores, becoming in Z score and doing the weighted summation of these. The 25% refers to the connections established between the different learning results of the flowchart. Another 25% refers to the comparison of the specification table and the curriculum in Secondary Education. Finally, the remaining 50% is extracted from the valuation made by expert judges.
Data analysis
In all phases, descriptive techniques such as the analysis of frequency tables and calculating the average, deviation and coefficient of variation, are used. The selection of final standards is proceeded from the calculation of percentiles from the weighted score of the three variables.
RESULTS
At the end of the first phase of the research, a table of specifications about the 4 dimensions of information literacy is obtained: search, assessment, process and share/communicate information. The need of information, cited in many handbooks, is considered as a constant dimension during the whole process of information, so it is included in all of them. Regarding the results obtained in the second phase, in which the descriptors shown in figure 3 and the 42 standards obtained are compared, it should be noted the learning result E2 (know assessment criteria) with 27 descriptors. Secondly, the standard B2 (know-how to do the search planning), B3 (know how to select information) and B4 (know to extract and manage the sources) with 18, 18 and 15 descriptors each, respectively. C1 (understand and apply ethical standards) with 4 descriptors and E1 (apply and assess) with 7, appear in last position.
It can be observed that the dimension of information search predominates against other dimensions, including 3 learning results with a bigger number of descriptors, while the learning results of the dimension of information communication have fewer descriptors.
On the one hand, the standards that are composed by each learning results are shown. We can see that: the dimension of information search, whose standards have more descriptors (9 each) are the B3_09 (it uses various search systems to recover the information in different formats) and B3_10 (it uses the specialized services available at the institution to recover information needed personally or online). Both of them are included within the learning result B3.
Regarding the dimension of information assessment, 3 standards belonging to the learning result E2 obtains the same number of descriptors (7 each). These standards are the following: E2_17 (examines and compares information from various sources to evaluate the reliability, validity, correction, authority, timeliness, and point of view or slant), E2_18 (identifies the aim and receivers of potential resources) and E2_20 (recognizes and puts into question the prejudice, deception, or manipulation).
Within the dimension of information process occurs an exceptional case due to the standard P3_28 (understand that knowledge is not static) does not register no descriptor into the Guide created by Ministry of Education, Science and Sport.
On the other hand, the standards P1_22 (organizes and relates the information available) and P1_23 (manages different ways to access the information) are the standards with more descriptors (7 each).
Finally, in the dimension of information communication, the standards with a bigger number of descriptors (6 each) are the standards C4_41 (communicate clearly with a style appropriate for the purposes of the hearing) and C4_42 (communicate objectively and respect the universally accepted values).
As regards to the average of each learning results, it is observed that the learning result B3 (know how to select information) obtains 9 descriptors per average. Conversely the learning result C1 (know how to understand and to apply ethical standards) is the learning result which obtains the worst average.
If those results are extrapolated towards the dimensions, the results are similar to the results from the standards. In first position, it is the dimension of information search while the dimension of information communication occupies the last position.
The obtained results in the third phase through the flow chart, (shown in figure 4) indicates that the learning result B2 is the node which sends and receives more links (2-5) based on the criteria established previously, with 12 points. The second place is occupied by B1 (2-4), C1 (4-3) and P2 (4-3), with 10 points, all of them. P3 and B3 are in last position (2-1) with a sum of 5 points.
As regards to the dimensions, the first is the information search dimension whose average is the highest, while the information assessment dimension obtains the lowest average.
Figure 4. Flowchart
Dealing with the fourth phase, given that the average will be used as statistic of central tendency with the purpose of avoiding bias in relation with the nature of itself, the atypical extreme scores located (scores which are further than 3 times to the interquartile range of the variable) are removed in the first place. Specifically, 4 scores collected in 3 variables are removed.
The results obtained in this assessment phase of the importance of standards are as follows: the standard B1_02 (select information sources that better suit in the task to carry out) and P2_25 (extend the initial synthesis to a higher level of abstraction to construct new hypotheses that can require additional information) have an average of 9.43 points in both cases. However, the standard B3_10 (use the specialized services available at the institution to recover information needed personally or online) is the least assessed by the experts with an average of 6.93 points.
About the learning results, the standard that has the best valuation is P2 with a result of 8.97, while the learning result B3 has the worst average with 7.54 points. In this phase, the dimension that obtains the best average of the four dimensions is the information process dimension, although the differences between the four dimensions are not relevant.
Between the maximum and minimum score, there is only half point of difference, because the four scores are between 8.2 and 8.7 points, in absolute terms.
Once obtained the final score through the weighing of the 3 scores got in each phase, it is observed that the standard P2_25 (extend the initial synthesis to a higher level of abstraction to construct new hypotheses that can require additional information) gets the best scores. Specifically, this standard is in the percentile 2, so that it leaves 98% of standards below itself in importance. By contrast, the standard B3_10 (use the specialized services available at the institution to recover information needed personally or online) is located in the last place of importance. The table 1 shows the quantity of standards selected of each learning result. It is curious that the information search dimension has selected only 5 of 12 possible standards.
Furthermore, at the dimension of information assessment, only 3 of 7 standards are above the percentile 50.
From 10 possible standards, at the information process dimension only 8 of them are selected. So, almost all standards are selected, based on the criteria. Then this dimension can be very important because is adding many standards for the assessment instrument.
Finally, if the previous dimension had the highest percentage standards, the dimension of communication information has the lowest percentage standards. In this dimension, only 3 of 11 standards are selected.
To analyze deeply these data through the standardized scores, it is necessary to obtain the average of the standards, learning results and dimensions. (Table 2 ). At the level of the dimensions, the highest average is obtained from the information process dimension with 0.20, while the lowest average is obtained from the information communication dimension. As regards to the information search dimension and the information assessment dimension it can be observed that both averages are nearly 0.
If the dimensions are observed through its learning results, we can get interesting results.
The information search dimension appears with 2 learning results with negative average and 2 positive averages. In this case, the general average of this dimension is negative because the negative average is higher than the positive.
In the positive average, the average of B1 is moderate, while in B2 is medium. In the negative average, B3 has a medium-high average (above 0.5) and B4 is medium.
The average of the information assessment dimension is nearly 0. This is due to the learning result E1 has a negative moderate average, while E2 has a positive moderate average. Therefore, there are not many differences.
As shown above, the information process dimension has the highest average. This dimension is formed by 2 learning results which are higher than the average, with a moderate value (P1) and other with a medium-high value (P2); and 2 learning results which are lower than the average, whose average is practically 0 in one case (P3) and with a negative medium average in another case (P4).
Finally, it should be noted that at the information communication dimension all the averages of their learning results are negative.
C1 has -0.45 that is considered as a medium value, while other learning results are situated within the negative moderate average.
In addition, the scores obtained in the table 2 about the information literacy dimensions have little differences. It should be taken into account that the process, although slightly, seems to have more importance than the information communication dimension in the whole process.
DISCUSSION AND CONCLUSION
After examining and comparing the main handbooks of information literacy standards, it is concluded that each handbook uses its own criteria; therefore, there are some differences between them: different dimensions, handbooks based on cognitive skills, handbooks based on practice... This research removes the information need dimension because it is considered implicit during the whole process of information. In this case, this research is similar to other researches [8, 36] that establish 4 dimensions of information literacy: information search dimension, information assessment dimension, information process dimension and information communication dimension.
Regarding the value of the dimensions established, in each of the phases that belong to the first part of this research, the information literacy dimensions contain various values depending on the phase.
In first place, in the phase 2, where the descriptors proposed by the Ministry of Education, Science and Sport are compared, the information search dimension is the most valuable. The same occurs in the phase 3, where the data are extracted from the flowchart. The information search dimension is the most valuable.
However, in the phase 4, the data obtained by experts on valuations show a change. The information process dimension is the most valuable.
This lack of consistency in the importance assigned to the dimensions in different phases can be due to the existence of some initial bias in the establishment of the standards or descriptors provided as by the handbooks [11, 14, 38] as the proposal analyzed from the Ministry [31] . It also can be due to that the experts have another point of view, as they work at the university and have a different perspective of this topic.
Finally, the evidence obtained shows that there are dimensions which are more important than others are. At this case, the most important dimension is the information process dimension. This occurs because experts always have attributed this type of researches to Education Science or Evolutionary Psychology due to the researches performed previously, specifically some researches about the aspects of information process [2, 9, 44] . However, despite these differences, it is important to say that all dimensions are important because all of them are related to each other (as the flowchart shows in the phase 3).
As weaknesses of this study, it is important to highlight that 30 experts were invited to answer the questionnaire, but only 14 of them did it, so it can be an important source of slant. On the other hand, as it is the first part of the research, we must be careful with the value of the impact of this key standards selection, so generalizations must not be done yet.
About the future creation of the instrument, it has been possible to achieve the aims of the research at this stage. These aims consisted in establishing the key standards selection that allowed designing an assessment instrument of information literacy in Secondary Education, what can be the base of the information literacy assessment at this educational stage.
Then, the future line to research in relation with the design and validation of an assessment instrument of information literacy for students who are in Secondary Education is opened, and there are other lines of research which appear with the relations between the establishment and standardization of formal procedure. These last, have to allow the key standards to design assessment instruments for Elementary Education, with an extension and suitable content to the students' level.
